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AUTHORITY 
 

At its February 14, 2012 meeting, the Regulatory Research Committee of the Board of Health Professions 

considered a request to review the need to regulate perfusionists in the Commonwealth of Virginia.  At this 

meeting, the RRC requested staff seek additional information regarding the risk of harm and the urgency of 

conducting this review.  After receiving additional information at its May 8, 2012 meeting, the Regulatory Research 

Committee voted to conduct the review, but to wait until the fall to begin the study due to its current workload.  At 

its Sept. 17, 2012 meeting, the RRC adopted a work plan and began work on the study. The study is being 

conducted pursuant to the following authority: 

Section 54.1-2510 assigns certain powers and duties to the Board of Health Professions.  Among them are the 

power and duty: 

7. To advise the Governor, the General Assembly and the Director on matters relating to the regulation or 

deregulation of health care professions and occupations; 

12. To examine scope of practice conflicts involving regulated and unregulated professions and advise the health 

regulatory boards and the General Assembly of the nature and degree of such conflicts; 

Pursuant to these powers and duties, the Board of Health Professions and its Regulatory Research Committee 

conduct a sunrise review into the need to regulate perfusionists in the Commonwealth of Virginia. 
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THE CRITERIA AND THEIR APPLICATION 
The Board of Health Professions has adopted the following criteria and guidelines for their application for 
evaluating the need to regulate health professions.  These criteria were initially adopted in 1991, and readopted in 
1998.  Additional information and background on the criteria are available in the Board of Health Professions 
Guidance Document 75-2 Appropriate Criteria in Determining the Need for Regulation of Any Health Care 
Occupations or Professions, revised February 1998 available on the Board’s website:  
http://www.dhp.virginia.gov/bhp/bhp_guidelines.htm 

CRITERIA FOR EVALUATING THE NEED FOR REGULATION       

CRITERION ONE:  RISK FOR HARM TO THE CONSUMER                                              
The unregulated practice of the health occupation will harm or endanger the public health, safety or welfare.  The harm is 

recognizable and not remote or dependent on tenuous argument.  The harm results from:  (a) practices inherent in the 

occupation, (b) characteristics of the clients served, (c) the setting or supervisory arrangements for the delivery of health 

services, or (d) from any combination of these factors.            

CRITERION TWO:  SPECIALIZED SKILLS AND TRAINING                                                
The practice of the health occupation requires specialized education and training, and the public needs to have benefits by 

assurance of initial and continuing occupational competence.                                                                                             

CRITERION THREE:  AUTONOMOUS PRACTICE                                                          
The functions and responsibilities of the practitioner require independent judgment and the members of the occupational group 

practice autonomously.     

CRITERION FOUR:  SCOPE OF PRACTICE                                                                 
The scope of practice is distinguishable from other licensed, certified and registered occupations, in spite of possible 

overlapping of professional duties, methods of examination, instrumentation, or therapeutic modalities.                                                                                                                                                        

CRITERION FIVE:  ECONOMIC IMPACT                                                                 
The economic costs to the public of regulating the occupational group are justified.  These costs result from restriction of the 

supply of practitioner, and the cost of operation of regulatory boards and agencies.                        

CRITERION SIX:  ALTERNATIVES TO REGULATION  
There are no alternatives to State regulation of the occupation which adequately protect the public.   Inspections and 

injunctions, disclosure requirements, and the strengthening of consumer protection laws and regulations are examples of 

methods of addressing the risk for public harm that do not require regulation of the occupation or profession.        

CRITERION SEVEN:  LEAST RESTRICTIVE REGULATION                                                 
When it is determined that the State regulation of the occupation or profession is necessary, the least restrictive level of 

occupational regulation consistent with public protection will be recommended to the Governor, the General Assembly and 

the Director of the Department of Health Professions 

  

http://www.dhp.virginia.gov/bhp/bhp_guidelines.htm
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APPLICATION OF THE CRITERIA 
 
In the process of evaluating the need for regulation, the Board’s seven criteria are applied differently, depending 
upon the level of regulation which appears most appropriate for the occupational group.  The following outline 
delineates the characteristics of licensure, certification, and registration (the three most commonly used methods 
of regulation) and specifies the criteria applicable to each level. 
 

Licensure.  Licensure confers a monopoly upon a specific profession whose practice is well defined.  It is the most restrictive 

level of occupational regulation.  It generally involves the delineation in statute of a scope of practice which is reserved to a 

select group based upon their possession of unique, identifiable, minimal competencies for safe practice.  In this sense, state 

licensure typically endows a particular occupation or profession with a monopoly in a specified scope of practice. 

 

RISK:  High potential, attributable to the nature of the practice. 

SKILL & TRAINING: Highly specialized accredited post-secondary education required; clinical proficiency is certified by an 

accredited body. 

AUTONOMY:  Practices independently with a high degree of autonomy; little or no direct supervision. 

SCOPE OF PRACTICE: Definable in enforceable legal terms. 

COST:  High 

APPLICATION OF THE CRITERIA: When applying for licensure, the profession must demonstrate that Criteria 1 - 6 are 

met. 

 

Statutory Certification.   Certification by the state is also known as "title protection."  No scope of practice is reserved to a 

particular group, but only those individuals who meet certification standards (defined in terms of education and minimum 

competencies which can be measured) may title or call themselves by the protected title. 

 

RISK:  Moderate potential, attributable to the nature of the practice, client vulnerability, or practice setting and level of 

supervision. 

SKILL & TRAINING: Specialized; can be differentiated from ordinary work.  Candidate must complete education or 

experience requirements that are certified by a recognized accrediting body. 

AUTONOMY:  Variable; some independent decision-making; majority of practice actions directed or supervised by others. 

SCOPE OF PRACTICE: Definable, but not stipulated in law. 

COST:  Variable, depending upon level of restriction of supply of practitioners. 

APPLICATION OF CRITERIA: When applying for statutory certification, a group must satisfy Criterion 1, 2, 4, 5 and 6. 

 

Registration.  Registration requires only that an individual file his name, location, and possibly background information with 

the State.  No entry standard is typically established for a registration program. 

 

RISK:  Low potential, but consumers need to know that redress is possible. 

SKILL & TRAINING: Variable, but can be differentiated for ordinary work and labor. 

AUTONOMY:  Variable. 

APPLICATION OF CRITERIA:  When applying for registration Criteria 1,4,5 and 6 must be met. 
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OVERVIEW 
 

 This preliminary document provides an overview of the profession, including recent changes affecting the 

profession.  It also highlights some of the key areas of concern.  Its purpose is to inform Committee members and 

the public during the public comment period.  Interested parties may also review the sunrise proposal submitted 

by the Virginia Perfusion Society.   A full report, incorporating public comment and final recommendations (if any) 

will be issued at the end of the study period.   

DESCRIPTION OF THE PROFESSION 
 

 Perfusionists select and operate the heart-lung machine during surgeries that require cardiopulmonary 

bypass, effectively functioning as the circulatory and respiratory system of the patient.  While the term perfusion 

refers to the delivery of blood, the practice of perfusion includes monitoring and maintaining circulation, blood 

volume, oxygen levels, chemical balance, temperature, anti-coagulation and waste removal, as well as blood 

management.  In collaboration with the surgical team, the perfusionist also assists in protecting the heart from 

damage, including hypothermic, chemical and physical strategies to reduce energy demands on the heart during 

surgery and to ensure safe reperfusion of the heart.  The perfusionist administers blood components, 

pharmaceuticals and anesthetics through the perfusion equipment.  Perfusionists may use their knowledge of 

cardiopulmonary systems and equipment to support management of pacemakers and other assistive devices.  They 

also may perform point-of-care laboratory tests during surgery. 

 Perfusionists also apply their expertise in extracorporeal life support outside of the cardiac surgery suite.  

Perfusionists may consult or manage the use of extracorporeal life support (ECLS), including extracorporeal 

membrane oxygenation (ECMO) and hemodialysis, in intensive care units, during patient transport or in other 

settings.  They assist with organ procurement, transport and preservation.  They perform isolated limb or organ 

perfusion, including the isolated delivery of potentially damaging pharmaceuticals (e.g. chemotherapeutics) 

through the circulatory system.  They may perform extracorporeal cardiopulmonary resuscitation (E-CPR) or 

manage long-term extracorporeal circulation.   

 The American Medical Association describes a perfusionist as “a skilled person, qualified by academic and 

clinical education”(AMA).  Students may obtain a baccalaureate degree in perfusion, or a post-graduate certificate 

or masters degree.  Voluntary certification is available for those who graduate from an accredited program.  

Perfusionists tend to be either hospital employees or employees of contract groups, however a small number are 

self-employed or employed directly by physicians (Bui, 2011; Trew, 2011). 
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EVOLUTION OF THE PROFESSION 
 

 After a series of fits and starts, the first successful operation using mechanical cardiopulmonary bypass 

were performed in 1953 by John H. Gibbon, MD at Jefferson Medical College, Philadelphia, using a machine he 

developed in collaboration with IBM.  It was the only successful mechanical bypass operation of four performed by 

Gibbon that year.  Early heart-lung machines were complex and temperamental, and required up to four 

technicians to operate.  Nevertheless, by the end of the decade three companies were mass-producing heart-lung 

machines.  Over the next few decades, improvements in equipment, technique and preoperative diagnosis 

increased survival rates each year (Stoney, 2009).   

 Through the mid-1970s, training of perfusionists was done on the job.  Most early perfusionists built on 

skills from other disciplines, including engineering, surgical technology, nursing, laboratory science and 

monitoring technology (AMA).  The American Society of Extracorporeal Technology was founded in 1964, and 

offered its first formal certifications of perfusionists in 1974.  Accreditation of educational programs began over 

the next several years (AmSECT).   

 During the 1980s, heart-lung machines with bubble oxygenators were replaced by membrane oxygenators 

(Cecere, 2002).  Extracorporeal membrane oxygenators (ECMO) allow for long-term extracorporeal life support 

(ECLS), expanding the use of heart-lung machines from the surgical suite into the intensive care unit.  ECMO 

machines are also smaller and less complex, allowing for use in trauma rooms, particularly for acute respiratory 

distress (Conrad).  ECLS continues to benefit from technological improvements that improve the safety and expand 

its use.  Recent improvements include continuous inline monitoring, electronic data collection and control, and 

portable ECMO and circulatory support devices (Conrad;  Mueller, 2011; Baker,  2008; Chau& Tak-fu, 2009). 

 However, the most significant change impacting the profession is the increase in treatment options for 

persons with heart disease.  These include improved prevention & early detection, pharmaceuticals, percutaneous 

coronary interventions (PCIs, e.g., balloon angioplasty, stents) and off-pump coronary artery bypass graft (CABG) 

surgery performed with the heart still beating.  One study published in the Journal of the American Medical 

Association found that the number of CABGs performed declined by 38% between 2001 and 2008 (Epstein, 2011).  

By 2008, about 20 percent of these CABGs were performed off-pump (Kerendi, 2008). 

OVERLAPPING SCOPES OF PRACTICE 
 

 The expansion of ECLS into other areas of the hospital has also expanded the numbers and types of 

practitioners gaining experience operating ECMO and related technologies.  In particular, experienced ICU nurses 

and respiratory therapists are often trained in-house by hospitals to operate and monitor ECLS technology.  In 

some hospitals, particularly hospitals where CABG is performed, perfusionists may manage ECLS use or provide 

consultation.  However, physicians may also fill this role.   

These trained practitioners are referred to as ECLS or ECMO Specialists.  Advertised positions generally 

seek an associate or higher-degreed registered nurse or respiratory therapist, or a perfusionist, although trained 
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biomedical engineers or other technicians with ICU experience may also become ECLS specialists (ELSO, 2010).  A 

recent announcement from Inova Health System, for instance, sought an RN, RT or certified perfusionist to act “as a 

key member of the health care team while maintaining the patient on ECLS.  Provides expertise in circuit/pump 

operation, maintenance and troubleshooting”.  (Req.#:  10-49756.  Accessed on Climber.com, Sept. 27, 2012.). 

Some nascent professional development has occurred in this arena.  The Extracorporeal Life Support 

Organization (ELSO) has published guidelines for hospitals with ECMO centers.  These guidelines include minimum 

standards for entry into in-house ECMO specialist training programs, curriculum guidelines and guidelines for 

continuing education (ELSO 2010).  ELSO also has created a Specialist Credentialing committee, although 

information on its work was not available at the time of this writing.  Continued development of an ECMO specialty 

for registered nurses and respiratory therapists has the potential to create associate & bachelors trained licensed 

practitioners with formal certification on ECLS equipment.   
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CREDENTIALING 
 

 Perfusionists are educated at the bachelor degree level, however perfusionists may receive bachelor’s 

degrees in other fields before pursuing a post-graduate certificate or masters degree in perfusion.  Private, national 

certification is available from an independent certification board, but is not required by all employers.  As with all 

members of the surgical team, perfusionists must be privileged by the medical staff of the responsible hospital to 

perform perfusion during surgery.   

EDUCATION 
 

 Perfusion education programs are accredited by the Commission on Accreditation of Allied Health 

Education Programs (CAAHEP), a national program-specific accreditation board.  CAAHEP accredits programs on 

the recommendation of its Committees on Accreditation.  Accreditation of perfusion programs is managed by the 

Accreditation Committee-Perfusion Education (AC-PE).  Accreditation includes meeting minimal standards of 

financial health, faculty quality, facility quality, curriculum and other requirements, confirmed by self-study 

documentation and periodic site visits.  There are currently 17 accredited perfusion programs.  None are located in 

Virginia (CAAHEP website).  A preliminary search did not reveal any unaccredited programs. 

 Accredited programs offer bachelor’s degrees (4), post-graduate certificates (6) or master’s degrees (7).  

Students must complete college level coursework in anatomy/pathology, physiology, chemistry, pharmacology, 

mathematics and physics separate from the perfusion curriculum (e.g., as a prerequisite or requirement for 

admission) (CAAHEP, 2005).  The perfusion curriculum includes coursework in basic science (including 

cardiopulmonary anatomy, pathology & surgery, physiology, pharmacology and immunology), cardiopulmonary 

bypass, mechanical assist, laboratory analysis, biomedical engineering, safety, quality assurance, ethics, history, 

research methods, business practices and emergency preparedness (AC-PE, 2010).  Students must complete at 

least 75 clinical cases at an AC-PE approved facility, including 10 pediatric cases (CAAHEP Standards). 

 In 2008, CAAHEP accredited programs graduated 106 students.  Five students continued their education, 

and 98 were employed within one year of graduation.  Job placement rates were above 90 percent for all but one 

year from 2001 to 2008 (AC-PE website). 

CERTIFICATION 
 

 Certification for perfusionists is administered by the American Board of Cardiovascular Perfusion (ABCP).  

Candidates are graduates from CAAHEP-accredited perfusion programs, or graduates of programs accredited by 

the Committee on Accreditation of the Canadian Medical Association, with associated documentation and 

statements of clinical competency.  There is no provision for non-Canadian foreign applicants.  The exam consists 

of two parts.  The first part is a basic science exam, consisting of 220 multiple choice questions on perfusion 
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sciences.  The second part is a clinical application exam, consisting of 200 to 230 questions related to a series of 

presented scenarios.  The knowledge base for the test has eleven major sections: 

1. Anatomy & Physiology 
2. Pharmacology 
3. Pathology 
4. Laboratory Analysis 
5. Quality Assurance 
6. Devices & Equipment 
7. Clinical Management 
8. Special Patient Groups 
9. Special Procedures/Special Techniques 
10. Catastrophic Events & Device Failure 
11. Monitoring 

 

Exams are administered by Prometric, Inc, a national testing company.  Successful candidates are awarded 

the Certified Cardiovascular Perfusionist (CCP) credential.  CCPs must recertify annually.  To recertify, CCPs 

must complete at least 40 clinical cases annually.  15 of these cases may be intraoperative standby or 

performed as the first assistant to the primary perfusionist.  CCPs must also complete at least 45 Continuing 

Education Units (CEUs)every three years.   In addition to other limitations, at least 15 CEUs must be in ABCP 

accredited activities.  ABCP performs random audits on both clinical activity and continuing education reports 

(ABCP, 2012).   

MEDICAL STAFF PRIVILEGING 
 

As with all members of the surgical team, the Centers for Medicare & Medicaid Services (CMS) Conditions of 

Participation (CoPs) require perfusionists to be privileged by the medical staff of the responsible hospital or 

ambulatory surgical center.  Privileging is a separate process from the hiring or selection process.  Hiring, for 

instance, is done by human resource professionals to fill positions based on broad credentials such as education, 

certification and years of experience.  Medical privileges, by contrast, are granted by medical staff (mostly 

physicians).  Privileges authorize individual practitioners to perform specific procedures, based on the individual 

training, experience, background and competence of the practitioner with the procedure.  All persons performing 

procedures in a surgical facility, including outpatient surgical centers, must be privileged, regardless of 

employment status (e.g., consultants, contractors, independent practitioners).  Privileges must be reviewed and 

updated at least every two years. (CMS) 
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REGULATION IN OTHER STATES 
 

Currently, 17 states license perfusionists and one provides title protection.  Additionally, a licensure bill 

was passed by the New York State Legislature and delivered to the Governor on Sept. 21, 2012 for signature. 

State 
Year 

Enacted 

Disciplinary Cases, 
1999 (or effective 

date) to 2010 
Licensure 
Arkansas 1999 NA 
Connecticut 2005 0 
Georgia 2002 6 
Illinois 2000 4 
Louisiana 2003 3 
Maryland 2011 0 
Massachusetts 2011 3 
Missouri 2000 1 
Nebraska 2007 0 
Nevada 2009 0 
New Jersey 1999 3 
North Carolina 2005 3 
Oklahoma 1996 4 
Pennsylvania 2008 0 
Tennessee 1999 4 
Texas 1994 5 
Wisconsin 2002 2 
Title Protection 
California 1992 0 
Legislation Pending 

New York 
On 

Governor’s 
Desk 

- 

 

SOURCES 
 

The Virginia Perfusion Society provided a list of current legislation and information on disciplinary cases and 

enactment years.  Information on New York’s pending legislation was gathered from NYSenate.gov.
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ECONOMIC IMPACT 
 

WAGES & SALARIES 
 Perfusionists belong to an established profession with 

existing educational norms.  Nationally, entry level salaries for 

perfusionists ranged from $60,000 -$75,000, with an average 

range of $70,000-$90,000 in 2006 (AMA).  The Virginia Health 

Careers Registry estimates a salary range of $50,000-$90,000 

(Bohanon).   A salary & benefits survey for perfusionists 

conducted periodically tends to predict somewhat higher 

average salaries, however recruitment for these surveys 

occurs through professional groups and perfusion websites 

and may not draw a representative sample.  Regardless, 

perfusion salaries are in line with or above median salaries for 

all workers with bachelor and master degrees.  In 2011, median salaries for these groups were approximately 

$55,000 and $66,000, respectively (BLS).  Additionally, perfusionist salaries are in line with similarly educated 

health professionals in Virginia (see table).  Perfusionists may work irregular hours in a stressful work 

environment, so higher than average wages are expected.   

 

WORKFORCE ADEQUACY 
 

 As noted in the education 

section, new graduates are 

achieving employment placement 

rates approaching 100 percent in 

most years, for an average of 96 

percent from 2001 to 2008 (See 

table).   These figures, the latest 

available, indicate that positions 

are available for new 

perfusionists even as the number 

of CABG cases declined by 38 

percent (Epstein, 2010).  There 

are several factors that may 

explain this.  The first is that the 

number of perfusion graduates has been declining steadily since the early 1990s.  Perfusion programs produced 

224 new graduates in 1992.  Similarly, the number of schools has declined from 35 in 1994 to 17 currently 

Profession 
Average 

Annual Wage 
Perfusionist $70,000-$90,000 

Physician Assistants $89,470 

Registered Nurses $69,110 

Occupational Therapists $74,970 

Physical Therapists $79,830 

Radiation Therapists $79,340 

Respiratory Therapists $56,260 

Speech-Language Pathologists $72,000 

Source:  BLS & AMA.  National averages. 

Year Graduates 
Number 

Employed 
Continuing 
Education 

Positive 
Placement 

rate 

Employment 
rate  

2001 121 118 1 98% 98% 

2002 117 112 1 97% 97% 

2003 117 114 1 98% 98% 

2004 112 106 2 96% 96% 

2005 135 110 5 93% 85% 

2006 113 107 5 99% 99% 

2007 111 103 5 97% 97% 

2008 106 98 5 99% 97% 

Total 932 868 25 96% 96% 

Source:  AC-PE 
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(Shearer, 2010).  Perfusionists have also gained employment opportunities as ECLS technology has gained use 

outside of cardiac surgery.  Finally, although the number of CABG procedures has declined, the total number of 

hospitals providing CABG has increased by 12 percent from 2001 to 2008 (Epstein, 2010).  Each of these will 

require some level of staffing by perfusionists even if their volume is low. 

DISCUSSION OF ECONOMIC IMPACTS 
 

 Even though perfusionists do not have long or broad experience with licensure, the highly technical and 

unique nature of their traditional role has already created barriers to entry similar to licensure.  Even without state 

licensure, perfusionists have maintained a lock on operating the heart-lung machine during open-heart surgery.  

Licensure of perfusionists is not likely to significantly increase any limitations on labor supply for this role in the 

immediate future. 

 However, licensure of perfusionists could have a significant effect on labor supply in new and emerging 

fields that are beginning to adopt ECLS technologies.  Currently, ICU nurses and respiratory therapists are 

incorporating new ECLS skills into their current practice through formalized, on-the-job training.  Statements 

provided by the Virginia Perfusion Society indicate that there were 90 perfusionists serving 21 open-heart surgical 

centers in Virginia in May, 2012 (Statement of David Fitzgerald and Mike Brown, May 8, 2012).  There are 107 

inpatient hospitals in Virginia.  Although ECMO centers are currently only recommended for tertiary-level ICUs, 

and there are only three in Virginia (ELSO, 2010), any legislation linking use of this technology with the availability 

of a perfusionist could limit its dispersion, especially if the technology continues to develop.  Nevertheless, 

concerns related to the limited amount of specific training on ECLS received by registered nurses and respiratory 

therapists, as well as maintaining an adequate case load to develop and maintain expertise, are not unwarranted.  

ELSO guidelines indicate that ECMO centers in ICUs could serve as few as six patients per year (ELSO, 2010). 
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